health status and health insurance coverage. Health status clearly differs across racial and ethnic groups. For example, Hispanics, and especially certain Hispanic subgroups, are younger and thus healthier on average than other groups. As a result, simple comparisons of utilization rates could understate actual disparities.
Thus, the Institute of Medicine (IOM) in its landmark Unequal
Treatment report defined racial and ethnic disparities as all differences in health care use except for the differences in clinical need, clinical appropriateness, and patient preferences. 18 However, long before the 2003 IOM report, disparities studies using the Andersen-Aday 19 behavioral model or similar frameworks standardly included controls for health status.
Simply controlling for health status, though, may mask important differences in the magnitudes of disparities at different levels of health. For example, smaller disparities when health is poor may signal improved access for minorities most in need of health care, but conversely raise concerns of underuse of preventive care among minorities in better health (or overuse by whites in better health). If disparities were larger when health is poor, we might instead deduce that the overall disparity understates the magnitude of the racial/ ethnic differences in medical care use among those with the highest health needs.
Similar to health status, rates of health insurance coverage also differ across racial and ethnic groups 1, 2 and are a key driver of disparities. 4, 17, 20, 21 Hispanics, in particular, but also blacks, are much more likely to be uninsured, and if insured, more likely to have Medicaid than whites. Many disparities diminish or disappear altogether with coverage. For example, Fiscella and Sanders 17 note that "differences in cancer screening by race or ethnicity among persons with similar types of insurance are relatively small." On other measures of health care use, substantial disparities remain among even insured populations. 4, 20 In this paper, we extend the previous literature by estimating differences in utilization across racial/ethnic groups at different levels of health. Because of its special importance, we further stratify the analyses by health insurance coverage to illustrate how the magnitudes of disparities may change with level of health even within similarly insured populations. We use as a point of departure the series of empirical studies explicitly adopting the IOM framework, 13,14 but our methods apply more generally.
Methods to estimate IOM concordant disparities start with similar regression models as much of the rest of the disparities literature with controls for race and ethnicity, health status, and key SES characteristics including income, education, and health insurance coverage. Institute of Medicine disparity studies fundamentally differ, though, in how the results of the regression models are then used to estimate the magnitude of disparities. 
| ME THODS

| Extending the IOM definition of disparity
We illustrate how the relationship between changes in health and the IOM disparity arises using the linear Oaxaca-Blinder decomposition of a mean difference for convenience. In practice, we estimate this relationship using nonlinear models. We express mean utilization for whites and a minority group as a linear combination of nonhealth characteristics such as socioeconomic factors (S) and
where ̂ is a vector of estimated coefficients for each health characteristic and ̂ is a vector of estimated coefficients for each socioeconomic factor as well as the model constant term. Thus, the total mean difference in utilization between whites and the minority group is,
We use the Oaxaca-Blinder decomposition to decompose the total mean difference into components that are explained by differences in observed characteristics, and the components that cannot be explained by observed characteristics:
The first term in Equation 3 is the portion of the total mean difference due to observed differences in health. The second term is the portion of the total mean difference due to observed differences in SES and other nonhealth observables such as income or education.
The last two terms are the unexplained structural component of the total mean difference. This component is due to different "returns" to personal characteristics evaluated at whites' mean characteristics. 22 The IOM definition of a racial and ethnic disparity does not consider differences in use due to different clinical need or need-based patient preferences as part of the disparity. In Equation 4 , we implement this definition in the Oaxaca-Blinder framework by setting.
w , effectively assigning the minority group the same distribution of health status as whites.
Although the IOM disparity removes the contribution due to differences in health, it nevertheless depends partly on the differing return to health by race/ethnicity, scaled by the mean level of health: H� w (̂w −̂m). Thus, for any given level of health, the magnitude of the disparity is partly driven by the difference in the minority response to health and the utilization response of whites.
We identify the racial/ethnic difference in utilization for a given level of health by evaluating Equation 4 for fixed values of H that correspond with a particular level of health. For example, the mean difference in utilization among adults with excellent health can be expressed as, and similarly among adults in poor health, As Oaxaca and Ransom 23 showed, the health components in either 5a or 5b are not invariant to choice of reference group in the specification of the health measures. However, the total "structural" differences in 5a and 5b are invariant to choice of reference group due to the constant term in the model, 23 and thus, we can isolate the contribution of differences in response to health to the IOM disparity as a difference-in-differences estimate. For example, we identify the difference-in-differences when moving from excellent to poor health as,
In the linear setting, this is simply the health difference, (H = PR) − (H = EX), weighted by the differences in the two groups' health coefficients (an estimate that is invariant to choice of reference group).
Earlier studies have used a similar difference-in-differences approach to determine changes in disparities over time. extend the Oaxaca-Blinder decomposition of the difference-indifferences using the nonlinear decomposition approach of Fairlie.
27
We follow Barr and Lin 26 in identifying Equation (6) with nonlinear models of health care utilization.
| Estimation
We implement the IOM definition by estimating nonlinear regression models of utilization controlling for both socioeconomic (S) and health (H) characteristics but then adjusting only for health (H) in predicting differences in utilization across groups. We use a nonlinear rank-and-replace method to adjust minority health status variables to reflect the white's distribution. 13, 28 We build our estimates of racial/ethnic differences and changes in these differences from individual predictions in the level of utilization for a given racial/ethnic group at fixed levels of health indicated by the health status indicator, η. We use Probit regression to predict the probability of having an office-based or outpatient visit. We use negative binomial regression to predict the number of officebased or outpatient visit conditional on having any visits, as tests of overdispersion rejected the Poisson model. Survey interviewers ask that this be the person most knowledgeable about health and health care use of the family.
The for Asians. 30 We compare outcomes by insurance and health status among three racial/ethnic categories: non-Hispanic white, Hispanic, and non-Hispanic black. Other categories were omitted due to small sample sizes.
| Health status
The MEPS contains a number of measures of health status. We use two: the standard single-item perceived health status (excellent, very good, good, fair, and poor) reported in every round of the MEPS and the broader SF-12 health status index contained in a separate paperbased Adult Self-Administered Questionnaire for each adult every year in MEPS. Both are widely used as controls for health in the disparities literature. Methodological studies provide mixed evidence as to whether different racial and ethnic groups respond differently in reporting their health on each of these scales with many studies finding either no differences or relatively small differences. [31] [32] [33] [34] [35] [36] [37] [38] [39] [40] [41] [42] [43] We choose to present analyses based on the single-item perceived health status measure as the main results primarily because of its arguably more natural interpretation (e.g, poor vs excellent health) than SF-12 composite scores. Specifically, we define three mutually exclusive and exhaustive categories: excellent reported health in all survey rounds corresponding to that calendar year, good or very good reported health but no worse in at least one round, and at least one round of poor or fair health.
We test the sensitivity of our results to the choice of health status indicator by alternatively using the broader SF-12 Physical Component Summary Score. The SF-12 is a composite score from 12 questions regarding physical and mental health, including singleitem perceived health status. The SF-12 score ranges from 0 to 100 with 0 indicating the poorest level of health, and 100 being the best.
We categorize the SF-12 into quintiles and compare poorest health (1st) to the two best health quintiles (4th and 5th). Complete results using the SF-12 are available in the Appendix S2.
| Insurance
To capture differences among distinct insurance populations, we generate indicators for mutually exclusive subsamples of adults with any public coverage during the year, full-year privately insured, and full-year uninsured from the monthly insurance indicators on the MEPS public use files. 44 We do not separately analyze part-year insured with no public coverage due to low sample size, but include them in the pooled sample.
| Outcomes
We estimate racial and ethnic disparities in the probability of any 18-64, 65+), marital status, whether interviews were conducted in a language other than English, whether the individual self-reported their survey response, year and state fixed effects. We note that while the regression models control for these SES variables, in many cases reducing the magnitudes of the direct effects of the black and Hispanic coefficients, these differences due to SES that are correlated with race/ethnicity are not differenced out of the estimates of disparities in IOM-consistent methods such as ours.
| Sample
We restrict our analysis to the full sample of adults aged 18-64. The in- All analyses were conducted using STATA/MP 14.1 and corrected for the complex multistage clustered and stratified design of the MEPS, which also accounts for the repeated observations in the sample. 45, 46 All differences between minority groups and whites noted in the text are statistically significant at the 5 percent level unless otherwise noted.
| Sensitivity analyses
We perform two sets of sensitivity analyses in addition to the tests of alternative health status measures. We test the sensitivity of our nonlinear model specification by using ordinary least squares instead of the nonlinear probit and negative binomial models, finding similar results (see Appendix S2).
We do not know a priori what the appropriate level of use is for any individual, and thus cannot distinguish whether racial/ethnic groups are over-or underutilizing services for each level of health.
We investigate this further by repeating our analysis on subsamples for which higher levels of utilization are more appropriate. First, we restrict the sample to adults with at least one reported "priority" medical condition in MEPS. Priority conditions are a list of common, high cost, and/or policy-relevant chronic conditions developed by AHRQ in consultation with the IOM, CMS, and other stakeholders. 44 Second, we also estimate racial/ethnic differences in the number of visits for adults with at least two office-based or outpatient visits, as well as the smaller sample of adults with at least four visits. due to racial/ethnic differences, as well as differences due to mediating socioeconomic factors but not differences in health status. We observe that moving from excellent perceived health to poor/fair perceived health, the probability of use increases for all groups but at a faster rate for blacks and Hispanics compared to whites. As a result, the magnitude of racial/ethnic differences in the probability of office-based or outpatient medical care use narrows at lower health levels use in the overall sample, as well as in each insurance group.
| RE SULTS
Columns 2-4 of Table 2 report the differences in predicted mean probability of having any ambulatory visit between whites and blacks and Hispanics, respectively, found in Figure 1 . In the pooled sample, whites in excellent health were 16 (13, 20) In each insurance subgroup, moving from excellent to poor/fair levels of health was associated with a significant narrowing in the magnitude of the Hispanic-white difference. Additionally, moving from excellent to poor/fair levels of health is associated with a significant narrowing in the magnitude of the black-white difference among the full-year privately insured. The magnitudes of these differences-in-differences are roughly half the size to nearly as large as the overall disparity. However, in contrast to probability of use, the number of visits increases more steeply for whites compared to blacks and Hispanics with the result that the magnitude of the racial/ethnic disparities tends to be wider at lower levels of health. visits. The magnitude of widening is larger than the overall IOM disparity for both blacks and Hispanics.
Using the SF-12 in place of the single-item perceived health status does not significantly alter our findings and preserves the pattern of narrowing in racial/ethnic differences in probability of having any ambulatory care, and widening in the number of visits (see online appendix). Similarly, when we restrict the sample to groups where higher utilization might be more appropriate-one or more chronic conditions, two or more visits, and four or more visits, respectivelythe difference-in-difference estimates are similar in magnitude to those from the full sample.
| D ISCUSS I ON
We extend the previous literature on racial and ethnic disparities in health care use by developing methods within the IOM framework to control for differences in health while also allowing the magnitude of disparities to vary with health status. We show empirically that there are different responses at different levels of health across racial and ethnic groups in the use of ambulatory health care services, even when stratified by health insurance coverage. Our findings contribute to a more complete understanding of racial and ethnic disparities in health care use, raising important questions and pointing to potential avenues to mitigate racial and ethnic disparities in health care use. TA B L E 2 Racial/ethnic differences in probability of having any office-based or outpatient care visits during a year by perceived health and insurance coverage Specifically, we find that, with regard to initial access to ambulatory care, the largest racial and ethnic differences in the probability of having an ambulatory care visit occur among adults in excellent health, and that the differences are significantly smaller when health is poor/ fair. Consistent with the previous literature, we find that insurance coverage matters. 4, 17, 20, 21, 47 Disparities across all levels of health were smaller among those with either private or public coverage compared to the uninsured. However, the wide disparities among those in better health still persist among insured populations, especially for Hispanics. We also find evidence that racial and ethnic disparities in the number of ambulatory visits vary with health. Although implementing the IOM disparity definition, we do not directly control for preferences for health care. Instead, we rely on measures of age, gender, and disability to capture differences in needs and preferences that may affect health care decisions.
Despite these limitations, which also apply to much of the literature, our study demonstrates the importance of examining disparities at all levels of health. Our methods are straightforward to apply, either within the full IOM disparity framework or more simply by including interaction terms between racial and ethnic groups, health status, and insurance coverage in any regression-based model.
Future applications might explore in more detail the extent to which disparities at different levels of health are driven by differences in clinically appropriate care vs differences in less appropriate or lower value care. 
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